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The second example that I shall give is of a wire of soft iron about 1£ metre long and 3'3 millim. diameter. Here with variable currents from the reed- interrupter, of the same period as before,
Q=m,    E = 190,    5=1592;     M = 8 x 776 centim.; from which we mid
f\      T>
P = -985 ^4=- = 20-93 scale-divisions. £>
In the present case the ordinary simple rule (QR/S) would lead to an error of 1| per cent. only.
The resistance to steady currents is given by
100x190
We may conclude that the effective resistance to variable currents of this frequency (1050) is 1-84 times the resistance to steady currents.
A long length of wire from the same hank was examined later by another method [p. 568], and gave for the ratio in question. V89.
In some of his experiments* Prof. Hughes found that ifc made but little difference to the self-induction of an iron wire, whether it was arranged as a compact coil of several turns, or as a single wide loop. The question is readily examined with the present form of apparatus ; for, since the resistance is not altered, the compensator readings give an accurate relative measure of the self-induction. A hank of nineteen convolutions of insulated soft iron wire required for balance 25°'S ; but when opened out into a single (approximately circular) loop, the reading was only 110>2, a much greater difference than that mentioned by Hughes.
A better experiment may be made with a coil of doubled wire. The length previously used was divided into halves, which were tied together closely with cotton thread and bent into a compact coil of 9 convolutions and about 4^- inches diameter. When the two wires were connected in series, in such a manner that the direction of electric circulation was the same in both, the self-induction was represented by 240>2; but when one wire was reversed, the self-induction fell to 9° '2, the large difference depending entirely upon the mutual induction between the two iron wires.
I had intended to apply this apparatus to investigate the self-induction of wires of various materials and diameters, formed into single circular loops, but the subject has been so ably treated by Prof. Weber as to render further work unnecessary, at least as regards the non-magnetic metals.
* Proc. Roy. Soc. vol. XL. p. 457.eady currents, viz. 87 '8 scale- divisions, we may at once deduce
